Selective Akt inactivation and tumor necrosis actor-related apoptosis-inducing ligand sensitization of renal cancer cells by low concentrations of paclitaxel.
Recent studies demonstrated that the resistance of cancer cells to tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) could be reversed by various chemotherapeutic agents. In the present study, we investigated the role of Akt in the apoptosis resistance to TRAIL and chemotherapeutic agents-induced TRAIL sensitization in human renal cell carcinoma cells. Apoptosis assays and Western blot analyses revealed that apoptosis resistance to TRAIL correlates well with the level of Akt phosphorylation at Ser 473 rather than protein expression levels of TRAIL receptors, DR4 and DR5. The apoptosis sensitivity to TRAIL in TRAIL-resistant SKRC-49 and TRAIL-sensitive Caki-1 cells was altered by modulation of Akt activity, which increased the protein expression of cellular FADD-like IL-1beta-converting enzyme-like inhibitory protein (cFLIP). Paclitaxel (5 and 100 nM) and cisplatin (10 microM) but not etoposide (1 and 10 microM) promoted TRAIL-induced apoptosis in SKRC-49 cells, which was not mediated by increased TRAIL receptor expression but by chemotherapeutic agents-induced Akt inactivation through ceramide formation derived from sphingomyelin hydrolysis. Of note, the low concentration (5 nM) of paclitaxel promoted ceramide formation and TRAIL-induced apoptosis predominantly in SKRC-49 cells but not in the normal renal proximal tubular epithelial cells. Our results may provide a novel therapeutic modality for selective killing of renal cell carcinoma with minimal toxicity on normal renal cells.